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March 11, 1992

Mr. Hector Gonzalez

General Services Administration

PBS, Region 7

Design and Construction Division (7PCPT)
819 Taylor Street

Fort Worth, Texas 76102-6105

Re:  Floor Load Analysis
Rooms 6433 and 5031
Federal Building
517 Gold Avenue
Albuquerque, NM

Dear Mr. Gonzalez:

Further investigation of the plans for the Federal Building revealed that
the 8" deep dropped panels used in the initial investigation for rooms
6433 and 5031 are actually 4" deep. This caused a minor change in the
analysis of the floor slabs.

Therefore, I am sending this revised edition of the report. This edition
shall supercede the original report. Per our telephone conversation, I
am including the photograph holders so the original photographs can be
inserted. Please note that the "CONCLUSIONS" and
"RECOMMENDATIONS" portions of the report and the analysis in
Appendix B have been revised. Also included in Appendix C is the
letter and floor plan sketch for the rearrangement of the map files in
room 6433 '




Mr. Hector Gonzalez
March 11, 1992

I regret that this revision became necessary, but it is important that the
report be as accurate as possible. If you have any questions, or if we
can be of further assistance, please call.

Sincerely,
BPLW ARCHITECTS & ENGINEERS, INC.

Jason M. Weaver, EI
Structural Engineer
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INTRODUCTION:

The purpose of this report is to explain the investigation, structural floor analysis, and
the results of this analysis on rooms 5031 and 6433 of the Federal building located at 517
Gold Avenue SW, Albuquerque, New Mexico. This report was requested by the General
Services Administration, Design and Construction Division, Fort Worth, Texas through
order number P-07-92-JU-0051.




SCOPE:

The investigation of the floor load capacity of rooms 5031 and 6433 consisted of a site
investigation, a structural analysis, conclusions from the analysis, and recommendations
regarding any structural problems found through the analysis.

The purpose of the site investigation was to verify existing conditions of the floor slabs in
the two rooms mentioned. It was also necessary to verify the existing loads on the floor
slabs and the positions of these loads with respect to the structural members supporting

the slab.

The structural analysis was requested by GSA to be a two-way slab analysis by the
Equivalent Frame Method. The analysis was to include shear strength and moment
capacity of the slabs and columns. It was to comply with ACI 318-89 and with PCA’S
“Notes on ACI 318-89, Building Code Requirements for Reinforced Concrete."

Conclusions based on the structural analysis are presented in this report as are
recommendations concerning the condition of the floor slabs with regard to strength and
serviceability.
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SITE INVESTIGATION:

Our office performed a site investigation of the two rooms on February 14, 1992. Visible
conditions of the floor slabs and loads were noted and measurements of equipment sizes
and locations were taken. Photographs of the loads on the floor slabs were taken to
include in this report. A second site investigation was performed on February 20, 1992
to verify equipment locations and provide a few more necessary dimensions.

There was no obvious structural distress of the floor slab in room 5031. However, the
slab was covered with carpet so a thorough examination of the slab itself was not
possible. Room 5031 is currently being used as an office and the live loads were typical
of an office with the exception of the number and arrangement of some file cabinets,
map files, and book cases (see photos, Appendix A). These were arranged in rows of up
to nine file cabinets that obviously delivered some significant loads to the floor slab.

Portions of the other room under consideration, room 6433, are being used for storage of
maps in map files (see photos, Appendix A). These map files were also arranged
primarily in rows. The floor slab in room 6433 was also covered with carpet, so the
surface of the slab could not be seen, but there were obvious areas of structural distress
in the floor slab. These were manifested by areas of abnormally large floor deflections,
especially under the two major rows of map files.

Although proper measurements of these deflections with surveying equipment was not
within the scope of this investigation, the rotation of the floor slab at a column was
estimated by measuring a V-shaped gap between two map files. The measured rotation
roughly corresponds to a deflection of approximately 1.75" over the 25’ span of the floor
slab. Although this was obviously not an "exact" method of determining deflections, it
served to illustrate the fact that there were major floor deflections in room 6433 at the
time of our site investigation.




STRUCTURAL ANALYSIS:

LOADS:

The loads generated and listed in Appendix B include the dead loads of the structure
and fixed equipment in the vicinity of rooms 5031 and 6433. The loads due to the file
cabinets and map files mentioned in the previous section were calculated assuming the
files were completely full of paper with a unit weight of 58 pounds per cubic foot. Since
this equipment is relatively hard to move, it was considered as fixed equipment. The live
load used is recommended by the Uniform Building Code for office spaces.

STRUCTURE PROPERTIES:

The geometric configuration of the structure and the floor slab were taken from
drawings supplied by GSA for another project currently under way, since no evidence
during the site investigation contradicted those plans. The floor slab is shown on those
plans to be an 8" thick two-way reinforced concrete slab system with dropped panels at
the columns. The columns are cast-in-place concrete columns on a 25’ grid.

The supplied plans are dated 1956, and are somewhat obscure as to the strengths of
materials used. The reinforcing used was specified to comply with ASTM 305-49, an
ASTM reference that has since changed to ASTM 615. However, ASTM 615 allows for
two different grades of reinforcing, grade 40 with a yield strength of 40 ksi and grade 60
with a yield strength of 60 ksi. Since there was no reference to which grade of
reinforcing was used, we assumed that it was grade 40, feeling that it was much more
likely to have been used in 1957 than grade 60. Also rather obscure was the strength of
the concrete specified for the floor slabs. The plans allowed for three strengths of
concrete to be used on the building, 2500 psi, 3000 psi, and 3750 psi. The plans did call
for the columns to be of 3750 psi concrete and the walls to be of 3000 psi concrete. We
assumed that it was far more likely for the slabs to be the same strength as the walls, so
the calculations were based on a concrete strength of 3000 psi. One other pertinent item
that was fairly obscure on the plans was the floor slab reinforcement. No reinforcement
was specifically called out for the floor slab at column lines "E" or "F" in the north-south
direction. However, these column lines are fairly typical and were assumed to be
reinforced the same as column line "D". This type of noting, noting one typical item and
making the other typical ones the same, was common practice in old style plans.
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METHQOD OF ANALYSIS:

The method of analysis used was the Equivalent Frame method as per ACI 318-89 (see
Appendix B for calculations). This was used to calculate the floor slab stiffnesses at
typical sections, dropped panels and at columns. The "equivalent frame" was then
modeled on the computer to calculate the stresses in the slab and the columns. The
stresses in the members were factored with appropriate ACI load factors in load
combination #1. The other load combinations were for computational conveniences
only. Deflections were also calculated by the computer program, but these are based on
the gross moment of inertia, not the effective moment of inertia and are thus low. The
factored stresses calculated by the computer program were then compared to the
ultimate moment capacity of the member. The shear loads were calculated by hand and
compared to the shear capacities of the slabs. The most highly loaded equivalent frame
for each room was analyzed.




CONCLUSIONS:

The floor slabs for this building have dropped panels (8’-4" x 8-4" x 4" thick) at the
columns. These shear panels increase the shear capacity of the slab by increasing the
area stressed in shear. Our analysis showed that the shear capacity of the slabs and
dropped panels was more than adequate for the applied load (see Appendix B). It
showed that there is significant reserve capacity as far as shear failure is concerned for
both of the rooms under investigation.

Our analysis showed that the loading of the floor slab in room 6433 due to the
mentioned map files has caused the corresponding moment in the floor slab to exceed
the moment capacity of the floor slab. This was consistent with the unusually large
deflections described earlier. However, the slab is still supporting the loads. We believe
that the only reason that the slab has not failed catastrophically is the forgiving nature of
the two-way slab system when it comes to moment redistribution. When one area fails,
moment is transferred to other areas of the slab/column system. It is possible, however,
to subsequently overstress those new areas and cause a progressive failure.

Comparison of the calculated moment in the floor slab at room 5031 with the moment
capacity of the slab showed that the current loading exceeded the moment capacity of
the slab. In fact, the slab was overstressed under dead and live loads only. As
mentioned earlier, the forgiving nature of the two-way slab system provides enough
redundancies to prevent collapse.




RECOMMENDATIONS:

Based on the results of this analysis, it is apparent that the moment capacity of the slabs
is not sufficient to withstand the current loads. This raises the question of the capacity
of the slabs in the remainder of the building. It would be extremely wise to perform an
investigation on the entire building. This investigation should include material testing of
the in-place slab materials and a thorough structural analysis.

The analysis showed that the moment capacity of the slab in room 6433 has been
exceeded. This indicates that a portion of the slab has been damaged (see Appendix C).
There is no way to know for certain the extent of the damage. It is possible that the
redistribution of moments mentioned earlier has caused other areas to become
overstressed. Based on that fact, and the observed condition of the slab, it is our
recommendation that all the map files and other abnormally heavy loads be removed
from the room by hand. We feel that it would not be wise to relocate the map files to
other parts of the room until the full extent of the apparent damage has been verified by
a testing and investigation procedure beyond the scope of this report.

Since the moment capacity of the floor slab of room 5031 has been exceeded, there is a
possibility of slab damage in this room also. It would be prudent to reduce the moment
in the slab by relocating the file cabinets, map files and book cases to areas of the room
nearest to the columns (see sketch in Appendix C) until such time as a full investigation
can be completed.
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PLW

Architects & Engsneers Inc.

-

?o*'f

rican Financial Center #5 March 4, 1992

Loussiana 8ivd. NE
Suite 4C0

A guergue, New Mexico 87110
y881-2750 Fax (5059 8g1-123c Mr. Hector Gonzalez

- General Services Administration

°’“°; o A PBS, Region 7

i L Seters, AlA APA Design and Construction Division (7PCPT)
=cn D Long. Emeritus, AlA, BE 819 Taylor Street

H*

Bii J. Waters, AlA Fort Worth, Texas 76102-6105

J Cratton. PE -

lnne M. Otero, AIA

./E:vrcA Penasa, PE. MIES Re: Floor Load A ! Sis

v.unols - Room 6433, Federal Building
MMlley 2 Bergmann, Pt 517 Gold Avenue

cholc Burstein, AIA
. Manzanares, AlA

M. Mason, AIA, CCS
tugene A Vaientine, AIA, CCS Dear Mr. Gonza.leZ:

Albuquerque, NM

”q‘

m

As per your request, I am sending a new layout for the map files in
room 6433. This layout will reduce the moment induced into the two-
way slab system. It is meant to be only a temporary solution to the
overstressed condition of the slab until a thorough investigation of the
condition of the slab can be performed.

The new layout shows locations for the "stacks" of map files. "Stack"
refers to the current configuration of the map file cabinets. They are
currently placed one on top of another to create a stack of up to 4

cabinets high. Entire stacks should be moved to the locations shown.

I hope this will fulfill your current needs. If you have any questions, or
if we can be of further assistance, please contact our office.

Sincerely,
BPLW ARCHITECTS & ENGINEERS, INC.

oo T Drire

Jason Weaver, EI
Structural Engineer
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